APH-0154 
CLAIMS 

1 . (Currently Amended) A method for preparing a steroidal carbothiolic acid or a salt 
thereof, said method comprises: 

A) reacting a steroidal carboxylic acid or a . salt thereof with a coupling agent selected 
from the group consisting of carbodiiniide derivatives represented by the following formula: 

R^-N=C=N-Rb 

wherein Ra and Rb are the same or different, and each represent an aliphatic, 
heteroaliphatic, carbocyclic or a heterocychc group , wherein the g-oup is [all said ffloups are 
optionally substituted]; 

alone or in conjunction with a coupling enhancer; and 

B) reacting the product of step A) with a nucleophiUc agent comprising a sulfur atom. 

2. (Original) A method according to claim 1 in which the coupling agent is 1-ethyl- 
3-(3-dimethylaminopropyl) carbodiimide (EDC). 

3. (Original) A method according to claim 2, in which the coupling agent is the 
hydrochloride salt of EDC. 
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4. (Currently Amended) A method according lo clainilaity~t)l-i^ 
in which the coupling enhancer is selected from the group consisting of: 

A) a heterocyclic ring containing one or two nitrog e n atoms, said ring being 
optionally GubGtiruted: 3iicl: as a compound o f formula (D) or formula (E), 




Ri3 (D) OH (E) 



wherein Ri i and Rn can be the same or different, and each represent a hydrogen atom or 
a cyano group; R13 represent a hydrogen atom or an alkyl group; and Ru represent a hydrogen 
atom or a salt of a sulfonic acid such as sodium Gulfonate [ ■ S(~0)(~0) C Na^j; and 

B) an unsaturated 5-6 membered heterocyclic ring fused to an aromatic or 
heteroaromatic ring in which the said h e terocyclic ring contains three nitrogen atoms, said rings 
being optionally substituted, such as a compound offormula (F) or formula (G), 




X - H, F, CI, Br and Y - CH, N, O, S 



Profcrably 6 chloro hydroxyb e naotriasol e (6 Ci HQBt), 7 aza hydroxybenzotriasole 
(HQAt), or 3 hydroxy 4 exe 3. 4 dihydro L2J benzotriazin e (Dbht OH) . 
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5. (Currently Amended) A method according to claim l any of the precediu. S [ claims , 
where the nucleophilic agent comprising a sulfur atom is selected from the group consisting 
o fcomprising : 

compounds of formula [M]"^[SH]" wherein M is a metal such as Li, Na or K; or [M]^'^[S]^ 
wherein M is a metal such as Ca or Mg, the said sulfide salts being optionally hydrated 
(such as sodium hydrosulfid e hydrate) ; and 

an in situ generated sulfide salt or a hydrated sulfide salt. 

6. (Currently Amended) The method of claim l any of the preceding claims , wherein the 
nucleophilic agent is dissolved in a suitable solvent prior to addition to the reaction mixture, or 
wherein the nucleophilic agent is added in the form of a solid salt or as a solution of the salt in 
water, and/or an organic solvent^ or a combination thereof. 
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7. (Currently Amended) A method according to cjairnl Gn}- of the, preceding ciaimG for 
preparing a steroidal carbothioic acid of formula (IV) or a salt thereof 




wherein the symbol =r in the 1 ,2-position represent a single or a carbon-carbon double 

bond; 

Ri represents a hydrogen atom, a hydroxy- or an alkoxy group (such as an optionally 
substituted C ^^ alkox>0 in the ^^-configuration, a group -0-C(=0)-R6 is an alkyl group (such as 
optionally Gubgtituted C ^^ allcy]) or an optionally substituted 5-6 membered heterocyclic ring 
containing either oxygen, nitrogen or sulfur as ring hetero atom (3uch as a furanyl , p>n-o]yl or a 
thiophenyl gi'oup) ; 

R2 represents a hydrogen atom, a hydroxy group, an alkoxy group (such as an optionally 
substituted C i^; alkoxy) in tlie « -configuration, an alkyl group (such oc an optionally substituted 
G^^ alkyl) which may be in either the r]- or P -configuration, an alkylene group (such as an 
optionall)- Gub3tituted C u. alkylene ha\ing the two free \-alencies on the same caj'bon atom 
preferable' mothylone) . wherein -fthe alkylene group is^bound to the steroid nucleus via a double 
bondj or Ri and R2 together represent 



—O R, 
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where R7 aiid Rs are the same or different and each represent a hydrogen atom or an alkyl 
group ( such as an optionally substituted C -^ alky]) ; 

R3 represent a hydrogen atom, hydroxy-or a protected hydroxy group in either a a- or ^ 
configuration or an 0x0 group (m which case the bond between and the steroid nucleus is a 
double bond) ; 

R4 represents a hydrogen- or a halogen atom or R3 and R4 together represent a carbon- 
carbon bond or an epoxy group in the P-configuration; and 

R5 represents a hydrogen- or a halogen atom in either the a- or P -configuration; 

R9 represents a hydrogen atom or R9 represent a metal ion [e.g. The moiety 5Ri j 
represents a group of the foimal [ Sl' ^M]* ^ wherein M is a metal such as Li, Na or KJ ; the method 
comprising; 

A) reacting a steroidal carboxylic acid of formula fll) or a salt thereof 




in which the substituents of formula (11) have tne above defined meaning with a coupling agent 
alone or in conjunction with an coupling enhancer, followed by the reaction with a nucleophiUc 
agent comprising a sulfur atom; and optionally 

B) reacting the product from step A) with an acid. 

8. (Currently Amended) The method of claim l any of th e pr e ceding claimE: , wherein i) 
the coupling agent is added before the coupling enhancer, or 
the coupling enhancer is added before the coupling agent, and/or wherein ii) 
the steroidal carboxylic acid is added to a mixture of the coupHng agent and the coupling 
enhancer, or wherein 

a mixture of the coupling agent and the coupling enhancer is added to a steroidal 
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carboxylic acid, or wherein 

the steroidal carboxylic acid is added to a mixture of the coupling agent and the coupling 
enhancer in a polar aprotic solvent, preferably DMF or DMA, at elevated temperature. 

9. (Currently Amended) A method for preparing a steroidal cafbothioat e (i>e. the es 4^€f-ef 
the steroidal carbothioic acid) , or a salt thereof, the method comprising; 

reacting a steroidal carbothioic acid or a salt thereo f, wliich is prerpared as defined in any 
of th e preceding claims, with an electrophillic agent. 

1 0. (Currently Amended) A method according to claim 9, in which the electrophilhc 
agent is selected from the group consisting of: Cj.g di- or trihaloalkanes , preferabh^ a trihalo or a 
dihalomethane, such as clilorobromomethane or bromofluoromethane . 

1 1 . (Currently Amended) A method according to claim 9 or 10 for preparing a steroidal 

carbothioate of formula (I) 




wherein Ri, Ri, R3, R4 and R5 are defin e d as in claim 7 ; 

Pw^ renresents a hvdroeen atom, a hvdroxv- or an alkoxv gi'oup in the r/-confiiruration. a 
tn-QUD -0-C(=0')-Ri . is an alkvl gi'ouo or an ontionallv substituted 5-6 memberedbeterocvclic rinu 
containing! eithei' oxveen. nitrouen or sulfur as rin2 hetero atom: 

R- reoresenis a hvdroijen aiotn. a hydroxy Lnoiin. an alkoxv s^roup in the /F-confiHuration. 
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an alky] a- oup which mavbe in either the x]- or B-conil duration, an alkvlene srouy. wherein the 
alk-vlene group is bound to the steroid nucleus via a double bond, or Ri and together represent 



where R j and R g are the same or differenl and each represent a hydrogen atom or an alkvl 

iiroup: 

represent a hydro^ien atom, hvdroxv-or a protected hydroxy group in either a a- or B- 
configuration or an ox o sn'oup: 

R 4 represents a hydrogen^ or a halogen atom or and together represent a carbon- 
carbon bond or an epoxv group in the Reconfiguration: and 

R^ represents a hvdrogen- or a halogen atom in either the a- or B -con figuration 

and Rio represents a Ci 5 haloalkyl or an optionally substituted heterocyclic ring, the 
method comprising: 

A) reacting a steroidal carboxyhc acid of formula (II) 




with a coupling agent and a coupHng enhance r [such a: z compound of formula (D) or 
fonnuja(E)] 
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Ri3 (P) OH (E) 



wherein R\ i and independently represent a hydrogen atom or a cyano group (C=N); 
Ri2 represent a hydrogen atom or an alkyl group; and 

Ri4 represent a hydrogen atom or a moiety of a sulfonic acid , such as sodium sulfonate 
(e.g. The group 5(-0)(-^0) O V^a 'j] 

B) reacting the product from step A) with a nucleophiUc agent comprising sulfur; and 

C) reacting the product from step B) with an electrophillic agent {sueh-as-a-G+^d— ef 
irihaloalkan e , pref e rably a trihalo - or a dihalomethane such as chlorofluoromethan e or 
bromofluoromethane] or a compound of the following fomiula; 



r 




wherein X=H, F, CI, wBr and; Y=CH2, NH, 0, olS ^ preferably X-Cl and Y-Q . 

12. (Original) The method of claim 11, wherein the coupling enhancer is selected from 
the group consisting of: NMI (N-methylimidazole); DCI (4,5-dicyanohnidazcle); NHS (N- 
hydroxysuccinimide); and sulfo-NHS (N-hydroxysulfosuccinimide). 

13. (Currently Amended) The method of any of the claims 1 1-44. wherein step C) 
constitutes the in situ reaction of the product from step B) with bromofluoromethane to form a 
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compound of formula (I) wherein Rio is a fluoromethyl group , such as fluticasone propionate . 

14. (Currently Amended) The method according to claim 9 anv of the prec e ding claims , in 

which 

at least two subsequent steps are performed in situ , i. e . without any chang e or r e moval of 
solvents, or isolation of the indi vidual intermediates ; and/or 

the method is conducted as a continuous method;-ffid/eF 

step A), B) and optionally step C) are conducted as a one-pot synthesis without solvent 
changes. ai:id/or are performed at room or elevated temperatur e, or both: or 
a combination of one or more of the foregoing . 

15. (Currently Amended) The method of any of th e c laims 9-44, wherein an androstane 
17p-carboxylic acid is converted to an androstane 17P-carbothioate. 

16. (Currently Amended) The method of claim9 any of the preceding claims , wherein step 
B) provides an alkali metal salt of the thioic acid, such as a compound of formula (IV), in which 
the moiety -5-R5 represent a group of the formula [-SnM]"^ wherein M is a metal such as Li, Na 
or K e.g. S ^^^a**^, and the other substitu e nts have the same meaning as defined in claim 7. 

wherein the swibol in the L2-position represent a single or a carbon-carbon double 

bond: 

Ky represents a hvdrogen atom, a hydroxy- or an alkoxv group in the ^-configuration, a 
group -0-C(=0)-R^ is an alkyl group or an optionally substituted 5-6 membered heterocyclic ring 
containing either oxygen, niiroeen or sulfur as rinR hetero atom; 

R T^represents a hydrogen atom, a hydroxy group, an alkoxy group in the A?.-configuration. 
an alkyl group which may be in either the n- or B -configuration, an alkvlene group, wherein the 
alkylene group is bound to the steroid nucleus via a double bond, or R ii and R2 together represent 
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where R ? and R « are the same or different and each represent a hydrogen atom or an alkyl 

group: 

represent a hydrogen atom, hydroxy-or a protected hydroxy group in either a <y- or 
configuration or an oxo group; 

R4 represents a hydrogen- or a halogen atom or R^ and R4 together represent a carbon- 
carbon bond or an epoxy group in the B-configuration: and 

Rs represents a liydrogen- or a halogen atom in either the a- or p-configuration: 

Ro represents a hydrogen atom or R o represent a metal ion. 
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17. (Currently Amended) A compound of the fomiula (HI) and salts .and solvates thereof 




Re 



wWherein Ri represents a hvdrogen aiom. a hydroxy- or an alkox v ^'oxw in the a- 
conilguraiion. a a-Qup -Q-C(=^0)-R f. is an alky] sn-Qiip or an optionally substituted 5-6 membered 
heterocyclic ring containing either oxygen, nitrogen or sulfur as ring hetero atom: 

R2^ represents a hvdrogen atom, a hydroxy gi'oup. an alkoxy gi'oup in the ??-configuration. 
an alkvl ai'oup which maybe in either the i> or P-configuration. an alkylene gromx wherein the 
alkvlene groun is bound to the steroid nucleus via a double bond, or R i and R? together represent 




where R 7 and R g are the same or different and each represent a hydrogen torn or an alkyi 

^ji'oup: 

R represent a hydrogen atom, hydroxy-or a protected hvdroxv group in either a a- or B- 
configuration or an 0x0 <2roup: 

Rj represents a hvdrogen- or a halogen atom or R; and R4 together represent a carbon- 
carbon bond or an epoxv group in the B-configuraiion: and 

R5 represents a hvdrogen- or a halogen atom in either the a- or B-configuration : and 

Z represent the structura] moiety resulting from the reaction between the steroidal 
carboxylic acid of formula (II) and a coupling agent (prcfarab!;. EDCL followed by a coupHng 
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enhancer seiecied froni the group consisting of the compounds of formulas (D); (E): (F); and (G): 




Rw (I>) OH (E) 



wherein Rn and R12 independently represent a hydrogen atom or a cyano group; R13 
represent a hydrogen atom or a methyl group; and Rh represent a hydrogen atom or a moiety of a 
sulfonic aci d such as sodium aulfonai ' . 4 1.0. The gi'oup S("0)('-Q) O '-Ne"}, 



0 




X - H, H, CI, Brand Y - CH, N, 0, S 

with the proviso that: 

when the coupling enhancer is a compound of formula (F), X can not represent H when Y 
represents CH: 

when the coupling enhancer is a compound of formula (D), Ri i and R12 can not both 
represent H when Ri in formula EI represents DH; and 

when the coupling enhancer is a compound of formula (E), Rm can not represent H when 
Ri in formula HI represents H; 

and with the further proviso that 

succinlmidyl-9u-fluoro- 1 1 p, 1 7a-dihydroxy- 1 6a-methyl-3-oxoandrosta- 1 ,4-diene- 1 7(3- 
carboxylate; 

17a-hydroxy-4-androsten-3-one-17P-carboxylic acid N-hydroxysuccinimide ester; 
N-hydroxysuccinimidyl-9-fluoro- 1 6a-methyl- 1 1 p , 1 7-dihydroxy-3-oxo- 1 ,4- 
androstadiene- 1 7P"Carboxyester; 
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N-hydroxysuccinimide ester of dexamethasone-17p-carboxylic acid; and l-[(9-fluoro- 

lip-hydroxy-16P-methylO-oxo-17a-propionylaxyandrosta-l,4-dien-17p-yi)carbonyl]imida^^^ 
are disclaimed. 

1 8. (Currently Amended) The compound of claim 1 7, wherein at least one of Rj ■, and R12 
is a cyano group (C=N), and/or Ri? is a hydrogen atom , and/or formula (D) is NMI (N- 
methylimidazole) or DCI (4,5-dicyano-imida2ole),-ffiHi/ef formula (E) is NHS (N- 
hydroxysuccinimide) or sulfo-NHS (N-hydroxysulfosuccinimide') . or a . combination comnrisijig 
one or more of the foregoing . 

19. (Currently Amended) The compound of claim 1 7. having the formula: 




hi which the suhGiiiuentG have the same meaning' as defined in clauri 1 7, and salts and 
solvat e s thereof, with the proviso tliat R14 can not represent H whenR] represents H. 

20.(Currently Amended) A compound of the formula (VI) and salts and solvates thereof 
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wherein R,.~R:.-ft;r^?r4^-Sn4-R-,^-e^ 
claim 1 ; 

Ri represents a hydrogen atom, a hydroxy- or an alkoxy group fsuch as an optionally 
5ubDTitutc ? d C i^ alkoxy) in the ^-configuration, a group -0-C(=0)-R6 is an alkyl group (such as 
optionally 3ubsiituted C i ^alkyl) or an optionally substituted 5-6 membered heterocyclic ring 
containing either oxygen, nitrogen or sulfur as ringhetero atom (such as a furanyl pvTrolyl or a 
thiophenyl group) ; 

R2 represents a hydrogen atom, a hydroxy group, an alkoxy group (such as an opti oR^atiy 
subrAiruted C ^^ alkoxy) in the n-configuration, an alkyl group (such as an optionally Gubstitutsd 
G4 ^allcyl) which may be in either the r)- or p -configuration, an alkylene group (such as an 
optionally substituted C .m> alkylene having the two free valQncies on the sanie carbon atom 
preferably methylene) , wherein - fthe alkylene group is^bound to the steroid nucleus via a double 
bond J or Ri and R2 together represent 




where R7 and Rg are the same or different and each represent a hydrogen tom or an alkyl 
group ( such as an optionalK' oubstituted C u- * alkyl) ; 

R3 represent a hydrogen atom, hydroxy-or a protected hydroxy group in either ^a-or fi- 

configuration or an 0x0 group (in which case th e bond between Rx and the steroid nucl e us lg a 
double bond) ; 

R4 represents a hydrogen- or a halogen atom or R3 and R4 together represent a carbon- 
carbon bond or an epoxy group in the p-configuration; and 

R5 represents a hydrogen- or a halogen atom in either the a- or P-configuration, 
wherein Ra and Rb are the same or different, and each represent an aliphatic, 
heteroaliphatic, carbocyclic or a heterocycUc group; 
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with the proviso that l-(3-diinethylamino-propyl)-3-ethyl-carbodiiinide-6a, 9u-difluoro- 
1 ip-hydroxy-16a, 17a-isopropylidenedioxy-3-oxo-androsta-l,4-diene-17P-carboxylate is 
disclaimed. 

21-23. (Cancelled). 
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